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(57) Abstract 



A tommate assembly (1) has first and second sheets (2. 4) held togedier by an intcrlayer (6). and a supporting element (14). which 
^^ends Ifarou^ an aperture (8) in die fint sheet (2). fat suspending die sheets a 4) from a structure. The siq)porting element (14) is 
bMided to the second sheet (4) by adhesive material in the cavity (38) between die supporting element (14) and die second sheet (4) and 
bmmded by paling means (36) surrmmdlng die aperture (8). Tbe adhesive material is supplied to die cavity (38) dirough die supportii^ 
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TITLE 

Laminate Assemblies 
DESCRfPTlON 
Technical Fi«»IH 

The invention relates to laminate assemblies, that is, assemblies having, for example, at least 
two sheets held together by an interlayer and one or more supporting elements for suspending 
the sheets from a structure. The invention also relates to a method of making such assemblies 
which, for instance, with two sheets of glass held together by acrylic resin may be used to 
glaze the exterior walls of buildings. 

BackgrniinH fi^jf 

EP-A-0555991 (Pilkington pic) discloses a cast-in-place laminate assembly for glazing, which 
is available in the UK from Pilkington Glass Limited under the trade mark PLANAR. The 
cast-in-place technique of fomiing an interlayer involves, in this case, holding two sheets of 
glass spaced apart by means of a peripheral seal, for example a double-sided adhesive tape, 
and filling the space between the sheets, the cell, through a small gap in the peripheral seal 
with, for example, a liquid acrylic resin. When cured, the aciylic resin holds the two sheets 
together. 



tas a 



Supporting elements are provided for suspending the sheets from a structure, such i 
building. Each element has a suitable mechanism for attachment to structural members, like 
stanchions or beams. The obtrusiveness of the elements may be mimmised by having them 
extending through only the inner one of the two sheets, and located spaced from the edge in 
respective countersunk apertures in that one sheet. This gives the glazing a "flush" external 
appearance, with no supporting elements protruding through to the outermost glass surface. 

As the supporting elements are to extend through only the inner of the sheets and because they 
are countersunk, they have to be inserted in to the apertures prior to putting the two sheets 
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together to form a cell, after which they are clamped to the inner sheet. A sealing mechanism, 
in the form of a continuous ring of double sided adhesive tape, around each aperture, prevents 
liquid resin escaping through the apertures, during the filling and curing stages. 

A potential problem with the type of assembly described above is that the supporting element 
only directly supports the inner glass sheet. The outer glass sheet relies for support on the 
acrylic resin adhering the two sheets together. For many glazing applications, the strength of 
the acrylic resin more than adequately fulfills mechanical integrity requirements. However, 
there may be occasions when increased mechanical integrity is required, such as in 
circumstances where the acrylic resin is subjected to relatively high temperatures, say because 
the glass of the assembly is solar absorbing and because the level of the incident solar 
radiation is high, or when high wind loads result in high forces being exerted on the sheets. 

It is therefore an aim of the invention to provide a lariinate assembly attaining high levels of 
mechanical integrity and to provide a method of making a safe and durable laminate 
assembly. 

The Invention 

The invention provides a laminate assembly comprising at least two sheets held together by an 
interlayer, a supporting element for suspending the at least two sheets from a structure, the 
supporting element extending through an aperture in a first of the at least two sheets, and 
sealing means between the first sheet and a second of the at least two sheets, the sealing means 
surrounding the aperture, characterised in that the supporting element is bonded to the second 
sheet by adhesive material in a cavity between the supporting element and the second sheet 
and bounded by the sealing means. 

The bonding of the second sheet to the supporting element means there exists a direct path of 
support from the second sheet to the stracture via the supporting element and the mechanical 
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integrity of the assembly is increased above and beyond what would be provided by the 
interlayer alone. The mechanical integrity is especially increased if a high performance 
adhesive is used, and the restricted volume cavity means that only a limited quantity of 
adhesive is required, which can be advantageous because high peifoimance adhesive tends to 
be expensive in comparison to some interlayer materials. A suitable high performance 
adhesive material is epoxy resin, examples of which are Scotch Weld DP 105 and Scotch Weld 
DP 190, both available in the UK from the 3M company. 

The supporting element preferably has delivery means for supplying adhesive material to the 
cavity. The deliveiy means enables the cavity to be filled with adhesive material after the 
supporting element has been located in the aperture. 

The deUvery means further preferably comprises at least one bore passing through the 
supporting clement. The or each bore having a delivery end at a supporting element surface 
bordering on the cavity and a supply enid, opposite the delivery end. Adhesive material is 
supplied from the supply end to the delivery end where it is expelled into the cavity. 

The supporting element may be adapted to receive adhesive material supply apparatus. In 
particular, the supporting element may have locking means for securing the adhesive material 
supply apparatus in the bore. 

The supporting element may also comprise relief means which provides an escape route from 
the cavity for air and/or adhesive material. Relief means may be required to prevent air 
bubbles becoming trapped within the cavity as it is filled, but it is advantageous if the relief 
means can also serve as an overflow for excess adhesive material within the cavity. 



BNSOOCID: <WO_8e22*«A1 I > 



wo 96/22443 



PCT/GB96/00075 



-4- 

It is preferred for the relief means to be situated such that the escape of adhesive material is 
visible. The visible emergence of adhesive material can be used as an indicator that the cavity 
is full. 

The relief means may comprise at least one groove in the surface of the supporting element, 
the or each groove intersecting the peripheral edge of the supporting element surface bordering 
on the cavity, thereby placing each groove in communication with the cavity. Each groove 
may extend to an exhaust chamber which is vented to atmosphere. 

The supporting element may further comprise a bearing collar which is adapted to fit between 
the supporting element and the first sheet, in which case the or each groove is in the surface of 
the bearing collar. 

The supporting element may comprise a central core and a clamping nut which screw together 
to clamp the supporting element 'to the first sheet and wherein the relief means comprises at 
least one canal through the body of the nut. The or each canal connects with the exhaust 
chamber by virtue of a channel in the clamping surface of the nut, which, when the nut and 
core are screwed together, coincides with the exhaust chamber. 

The supporting element may also comprise a spacer washer between the nut and the first sheet, 
and wherein the relief means further comprises at least one orifice in the spacer washer. The 
or each orifice ensures that the route of escape of the adhesive material between the exhaust 
chamber and the canals is not interrupted by the web of the spacer washer. 

The assembly may have a plurality of supporting elements each extending through one of a 
plurality of supporting apertures in the first sheet, sealing means between the first and second 
sheets, the sealing means surroimding each aperture, wherein each supporting element is 
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bonded to the second sheet by adhesive material in a cavity between that supporting element 
and the second sheet and bounded by the sealing means. 

The invention also provides a method of making a himinate assembly having at least two 
sheets held together by an interlaycr, and a supporting element for suspending the at least two 
sheets from a structure, the supporting element extending through an aperture in a first of the 
at least two sheets, characterised in that the adhesive material for bonding the supporting 
element to a second of the at least two sheets is supplied, with the first and second sheets held 
together and the or each supporting element extending through the aperture, to a cavity 
between the second sheet and the supporting element. 

The Drawinp^ 

Figure 1 is a partial cross-sectional side view of a laminate assembly constructed according to 
the invention, for glazing; 

Figure 2 is a side view of the supporting element core of the laminate assembly shown in 
Figure 1 and includes a schematic representation of adhesive material supply apparatus; 

Figure 3 is an end view taken along the line IIWII in Figure 2 but excluding the adhesive 
material supply apparatus; 

Figure 4 is an end view, taken from the cylindrical end, of the supporting element bearing 
collar of the laminate assembly shown in Figure 1 . 

Figure 5 is an end view, taken from the clamping surface end, of the supporting element 
clamping nut of the laminate assembly shown in Figure 1 ; 
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Figure 6 is an end view of the supporting element spacer washer of the laminate assembly 
shown in Figure I ; and 

Figure 7 is a partial cross-sectional side view similar to that of Figure 1 but also shows the 
means of attachment of the supporting element to a structure. 

Best Mode 

With reference to Figure 1, a portion of a laminated glazing assembly, indicated generally at 1 , 
has a first sheet of glass 2, constituting an inner sheet, and a second sheet of glass 4, 
constituting an outer sheet, held together by an acrylic resin interlayer 6. The first and second 
sheets of glass 2,4 are 10 and 6 mm thick respectively and the acrylic resin interlayer 6 is 1 
mm thick. Drilled into the first glass sheet 2 is a circular countersunk aperture 8 which has a 
cylindrical section 10 and a frusto-conical countersink 12. Only one aperture 8 is shown, but 
the complete assembly would have one aperture 8 at each comer. Located within the aperture 
8 is the core 9 of a correspondingly shaped supporting element 14, having a frusto-conical 
portion 16 which sits in the counter-sink 12 and a cylindrical portion 18 which extends 
through the cylindrical section 10 and protrudes out of the aperture 8, beyond the exposed 
surface 20 of the first glass sheet 2. The core irusto-conical portion 16 sits on a plastics 
materia] bearing collar 22 which is adapted to fit between the core 9 and the sheet 2. The 
bearing collar outer frusto-conical surface 24 bears against the aperture countersink 12. There 
is also a short cylindrical length 26 to the bearing washer 22 which spaces the core cylindrical 
portion 18 from the wall of the aperture cylindrical section 10. The supporting element 14 is 
clamped to the first glass sheet 2 by means of the circular clamping nut 30 which is screwed 
on to a threaded part 32 of the protruding core cylindrical portion 1 8. A resilient annular 
spacer washer 34 (see also Figure 6), around the core cylindrical portion 1 8, separates the 
clamping surface 68 of the nut 30 from the first glass sheet 2. 
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The aciylic resin interlayer 6 is provided between the glass sheets 2,4 using the cast-in-place 
technique. This involves holding the glass sheets 2,4 spaced apart with a peripheral seal of 
double sided translucent adhesive tape (not shown), so as to create a hollow cell into which 
liquid aciylic resin is poured and subsequently allowed to cure. As the first sheet 2 is 
apertured, it is necessary to ensure that no acrylic resin escapes through an aperture 8 during 
the filling or curing cycles. Each aperture 8 is therefore sealed from the remainder of the cell 
by a surrounding annular ring of ttanslucent double-sided adhesive tape 36, concentrically 
arranged with the aperture 8, as described in EP-A-0555991 . In the assembled laminate 1 , 
when the supporting element 14 has been clamped to the first sheet 2, there exists a cavity 38 
between the first sheet 2, or at least the end surface 40 of the core frusto-conical portion 1 6, 
and the second sheet 4, and bounded by the ring of adhesive tape 36. A bore 42 passes 
centrally through the core 9 from a surface 43 at the exposed end of cylindrical portion 1 8 to 
the opposite end surface 40. The bore 42 has a supply end 47 nearest the core exposed surface 
43 and an opposite, reduced diameter delivery end 49 at the core end surface 40, and is used to 
supply a liquid epoxy resin adhesive to the Cavity 38. 

With reference also to Figure 4, in the surface of the plastic bearing collar 22 there are a series 
of grooves 44, each extendmg, in a plane parallel to the central axis of the supporting element 
14, over the whole length of the collar washer 22. in both the frusto-conical and cylindrical 
surfaces 24,26 and across the intervening step 56, from an end 51 bordering on the cavity 38, 
to the opposite end 55, nearest the exposed surface 20 of the first sheet 2. Each groove 44 
mtersects the peripheral edge at the bearing collar end 51, and with the inner surface of the 
aperture countersink 12 and the wall of the aperture cylindrical porUon 18 thereby foims an 
enclosed venting passage linking the cavity 38 to a substantially annular eidiaust chamber 57 
defined by the bearing collar end 55. the wall of the aperture cylindrical section 10, the bearing 
washer 34 and the core cylindrical portion 1 8. 
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With reference also to Figures 5 and 6, in the web of the spacer washer 34 there are a number 
of orifices 46 each putting the chamber 57 in communication with a coincidental circular 
channel 48 in the clamping surface 68 of the nut 30. The channel 48 is connected to 
atmosphere by a pair of canals 50,52 whose path is fix)m the channel 48, in an axial direction 
through the body of the nut 30, to an exposed surface 53. An escape route, or relief means, 
for air that would otherwise be trapped as a result of filling the cavity with epoxy resin and for 
excess epoxy resin itself is therefore provided from the cavity 38 to atmosphere via the 
grooves 44, the chamber 57, the holes 46, the channel 48 and the canals 50,52. 

With reference also to Figures 2 and 3, the cavity 38 is supplied with epoxy resin adhesive 
from adhesive supply apparatus schematically represented generally at 54, which has an 
applicator gun 56 fitted with an applicator nozzle 58 through which epoxy resin is delivered. 
The nozzle 58 screws into the delivery end 47 of the bore 42 and is thereby locked. Epoxy 
resin is delivered into the cavity 38 from the nozzle 58 through the bore 42, from the delivery 
end 47 to the supply end 49 where it is expelled. Air is forced by the incoming epoxy resin out 
of the cavity 38 to atmosphere successively along the grooves 44, the exhaust chamber 57, the 
holes 46, the channel 48 and the canals 50,52. Excess epoxy resin also follows the route along 
the grooves 44, the holes 46, chamber 57, the channel 48 and the canals 50,52 once the cavity 
38 is full, (in Figure 1 the presence of epoxy resin is indicated by shading), and eventually 
emerges out of the open ends of the canals 50,52 at the exposed surface 53 of the nut 30. The 
visible emergence of epoxy resin can consequently be taken as an indicator that the cavity 38 
is full. Once the cavity 38 is recognised as being full, the epoxy resin is left to cure. The 
cured epoxy resin bonds the surface of the supporting element 14 to the second sheet 4. 

When the epoxy resin filling process is complete, the injector nozzle 58 is removed from the 
bore 42 which is then ready to receive a threaded stub shaft 60 (see Figure 7) for clamping the 
supporting element 14 between a pair of silicone rubber washers 64,66 to a spring plate 62 
attached to a beam in a building (not shown). 
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1 . A laminate assembly comprising at least two sheets held together by an interlayer, a 
supporting element for suspending the at least two sheets fixjm a structure, the 
supporting element extending through an aperture in a first of the at least two sheets, 
and sealing means between the first sheet and a second of the at least two sheets, the 
sealing means surrounding the aperture, characterised in that the supporting element is 
bonded to the second sheet by adhesive material in a cavity between the supporting 
element and the second sheet and bounded by the sealing means. 

2. A laminate assembly according to claim 1 wherein the adhesive material is epoxy 
resin. 

3. A laminate assembly according to claim 1 or claim 2 wherein the supporting element 
has delivery means for supplying adhesive materia] to the cavity. 

4. A laminate assembly according to claim 3 wherein the delivery means comprises at 
least one bore passing through the supporting element. 

5. A laminate assembly according to claim 4 wherein the or each bore is adapted to 
receive adhesive material supply apparatus. 



6. 



A laminate assembly according to claim 5 wherein the supporting element has locking 
means for securing the adhesive material supply apparatus in the or each bore. 

A laminate assembly according to any preceding claim wherein the supporting element 
comprises relief means providing an escape route fixim the cavity for air and/or 
adhesive material. 

SUBSTITUTE SHEET (RULE 26) 
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8. A laminate assembly according to claim 7 wherein the relief means is situated such that 
the escape of adhesive material from the cavity is visible. 

9. A laminate assembly according to claim 7 or claim 8 wherein the relief means 
comprises at least one groove in the surface of the supporting element. 

1 0. A laminate assembly according to claim 9 wherein the or each groove intersects the 
peripheral edge of the supporting element surface bordering on the cavity. 

11. A laminate assembly according to claim 9 or claim 1 0 wherein the or each groove 
extends to an exhaust chamber which is vented to atmosphere. 

12. A laminate assembly according to any of claims 9 to 1 1 wherein the supporting 
element fiirther comprises a bearing collar adapted to fit between the supporting 
element and the first sheet, and wherein the or each groove is in the surface of the 
bearing collar. 

13. A laminate assembly according to any of claims 7 to 12 wherein the supporting 
element comprises a central core and a clamping nut which screw together to clamp the 
supporting element to the first sheet and wherein the relief means further comprises at 
least one canal through the body of the nut and a channel in the clamping surface of the 
nut. 

14. A laminate assembly according to claim 1 3 wherein the supporting element comprises 
a spacer washer between the nut and the first sheet, and wherein the relief means 
further comprises at least one orifice in the spacer washer. 
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15. A laminate assembly according to any preceding claim wherein at least one of the at 
least two sheets is glass. 

16. A laminate assembly according to any preceding claim wherein the interlayer is a cast- 
in-place interlayer. 

1 7. A laminate according to claim 1 6 wherein the interlayer is acrylic resin. 

1 8. A laminate assembly according to any preceding claim wherein the sealing means 
comprises an annulus of double-sided adhesive tape concentrically arranged around the 
or each aperture. 

19. A laminate assembly according to claim 1 comprising a plurality of supporting 
elements each extending through one of a plurality of apertures in the first sheet, 
sealing means between the first and second sheets, the sealing means surrounding each 
aperture, wherein each supporting element is bonded to the second sheet by adhesive 
material in a cavity between that supporting element and the second sheet and bounded 
by the sealing means. 

20. A method of making a laminate assembly having at least two sheets held together by an 
interlayer and a supporting element for suspending the at least two sheets from a 
structure, the supporting element extending through an aperture in a first of the at least 
two sheets, characterised in that adhesive ^naterial for bonding the supporting element 
to a second of the at least two sheets is supplied, with the first and second sheets held 
together and the supporting element extending through the aperture, to a cavity 
between the second sheet and the supporting element. 
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21. A method of making a laminate according to claim 20 wherein the interlayer holding 
the first and second sheets together is cast-in-place. 

22. A method according to claim 20 or claim 21 wherein the cavity is bounded by sealing 
means which is applied so as to surround the aperture, between the first and second 
sheets. 

23. A method according to any of claims 20 to 22 wherein the adhesive material for 
bonding the second sheet to the supporting element is supplied to the cavity through 
the supporting element. 

24. A method according to claim 23 wherein the adhesive material is supplied through the 
supporting element from adhesive material supply apparatus. 

25. A method according to any of claims 20 to 24 wherein air is forced out of the cavity by 
the incoming adhesive material. 

26. A method according to any of claims 20 to 25 wherein adhesive material is supplied 
until excess adhesive visibly emerges from the cavity 

27. A method according to claim 20 wherein the laminate assembly has a plurality of 
supporting elements each extending through one of a plurality of apertures in the first 
sheet, wherein adhesive material for bonding each supporting element to the second 
sheet is supplied, with the first and second sheets held together and the supporting 
elements extending through their respective apertures, to a cavity between the second 
sheet and each supporting element. 

28. A laminate assembly made according to any of claims 20 to 27. 

SUBSTITUTE SHEET (RULE 26) 
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TITLE 

Laminate Assemblies 
ABSTRACT 

A laminate assembly 1 has first and second sheets 2,4 held together by an interlayer 6. and a 
supporting element 14. which extends through an aperture 8 in the first sheet 2. for suspending 
the sheets 2,4 from a structure. The supporting elemem 14 is bonded to the second sheet 4 by 
achesive material in the cavity 38 between the supporting element 14 and the second sheet 4 
and bmded by sealing means 36 surrounding the aperture 8. The adhesive material is supplied 
to the cavity 38 through the supporting element 6 via a central bore 42. 



SUBSTITUTE SHEET (RULE 26) 



BNSCKXID: <WO 9eg2443A1 1 > 



wo 96/22443 



1/3 



PCT/GB96/00075 




wo 96/22443 



2/3 



PCT/GB96/00075 




wo 96/22443 



3/3 



PCT/GB96/00075 




_9e22443A1J_> 



INTERNATIONAL SEARCH REPORT 



inlcn ul ApplicaBoa No 

PCT/GB 96/G0075 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 E06B3/54 E04B2/88 



Acomfcnt to Intcmaiiocm Patent QMaficrton (IPQ or to both natton^l duafication and IPC 



B. FIELDS SEARCHED 



I'Sr'*? *'***CAic2™' (daaificmoon tyscem foUonvd by duaficaoon symtmls) 

1 PC 0 cUdB 



Documcnuoon searcficd other than nummum documentation to the extent that such document! 



are included in the Adds searched 



Electitmic date haaeconsuliwl during me mtenttttondaearch (nam* of d«uba« 



C, DOCUMEhfTS CONSIDERED TO BE RELEVANT 



Categoc> 



QtanoQ of document, with indication, where appnipriMe, of the Rievant 



Relevant to daim No. 



EP,A,0 340 089 (SAINT-60BAIN VITRAGE) 2 
November 1989 

see column 3, line 25 - column 4, line 58: 
figures 



U15.19, 
20.27 



of box C. 



|X I (^"^ l^unUy members are listed i 



unot 



* Special caaesoncs of dtod dffcumrti ff : 

'A* document defining the feocral state of dM ait i 
oooadered to be of parttcular rBtevmce 

'E' eaitier dooummt but I 
fi iing dale 

•f ^ocumott wlHch may difow doubts on 

iitedi is ated to cstataliih die putaUcatt^ d^ ofiMte 
aianoo or other spcdal reason (as spcafied) 

'O' documem refcniiv to an oral diidonBC, tne, 4 



later dooimait pufalufaed after the intemaiioaal filing date 
or priority date and not in conOict with die ' 



diet with the Mppki* 
le or theory umlert' 



icataon but 




'P* document piMdifid prior to the intei 
Uter than the priority date 1 ' 



tilling^ 



■dertd to 
tisi 

Eof paflicidar rdcvanoe; die daimed invention 
onnot be oonadcred to involve an inventive step when the 
docum cm is combined with one or more odierstMfadocu- 
noKM, wdi crwnbin ation being oWous to « i 
mdieaft. ' 

document monbcr of ttte tame patatfamdy 



Date of the actual completion of the 

3 April 1996 



Date of mailing of dw imcnialiaiul leafchicpon 



Name and mailiAg address of Cbe ISA 



Europon Patent Office. P.a S818 Patenttaan 2 
NL . 22S0 HV Riiswi^ 
TcL C-^ 31-70) 340*3040, Tk. 31 651 cpo nl. 
FaJC ( + 3I.70J 340*3016 



Authorised officer 



Vijverman» W 



FofiB PCT/ISA/aiO (MCMM ilMeg (July |ff2) 



BNSDOCrO: <WO_9622443A1J„> 



INTERNATIONAL SEARCH REPORT 



Inter nil Applicatton No 

PC1/GB 96/00075 



PmtefU documeni 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP-A-34G089 



02-11-89 



FR-A- 
DE-A- 



2630766 
3908983 



03-11-89 
09-11-89 



Fbrm PCrnSMf <P«miI tolly aMMOi) (July I«ff3> 



.0e22443A1J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 
^ FADED TEXT OR DRAWING 

C^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



TWSPASEBLftHKwaw* 



